Protein kinase CK2 catalyzes tyrosine phosphorylation in mammalian cells.
Protein kinase CK2 exhibits oncogenic activity in mice and is over-expressed in a number of tumors or leukemic cells. On the basis of its amino acid sequence and a wealth of experimental information, CK2 has traditionally been classified as a protein serine/threonine kinase. In contrast to this traditional view of CK2, recent evidence has shown that CK2 can also phosphorylate tyrosine residues under some circumstances in vitro and in yeast. In this study, we provide definitive evidence demonstrating that CK2 also exhibits tyrosine kinase activity in mammalian cells. Tyrosine phosphorylation of CK2 in cells and in CK2 immunoprecipitates is dependent on CK2 activity and is inhibited by the CK2 selective inhibitor 4,5,6,7-tetrabromobenzotriazole. Examination of phosphotyrosine profiles in cells reveals a number of proteins, including CK2 itself, which exhibit increased tyrosine phosphorylation when CK2 levels are increased. Peptide arrays to evaluate the specificity determinants for tyrosine phosphorylation by CK2 reveal that its specificity for tyrosine phosphorylation is distinct from its specificity for serine/threonine phosphorylation. Of particular note is the requirement for an aspartic acid immediately C-terminal to the phosphorylatable tyrosine residue. Collectively, these data provide conclusive evidence that CK2 catalyzes the phosphorylation of tyrosine residues in mammalian cells, a finding that adds a new level of complexity to the challenge of elucidating its cellular functions. Furthermore, these results raise the possibility that increased CK2 levels that frequently accompany transformation may contribute to the increased tyrosine phosphorylation that occurs in transformed cells.